. The effect of ethanol extract of fruit peel jengkol (Archidendron pauciflorum) to spleen histological structure of streptozotocin-induced diabetic rats (Rattus norvegicus). Nusantara Bioscience 11: 157-161. Diabetes Mellitus (DM) is a chronic endocrine disorder associated with several secondary complications. The spleen is a lymph organ with the main function of filtering red blood cells, immune response and playing any kind of role in diabetes. Despite the currently available anti-diabetic drugs, there are need remedies for alternatives which are economical and safe. One alternative medicine well known by local Indonesian communities to treat DM is the fruit peel of Archidendron pauciflorum. This study aimed to evaluate the histological changes in the spleen following administration of ethanol extract of fruit peel Archidendron Pauciflorum (EEJFP) in the streptozotocin (STZ) -induced diabetic rats. Diabetic rats were used in this study consisting of six groups of four animals each. The treatments given are NC (CMC solution 0.5%), Positive Control (CMC solution 0.5%), G (glibenclamide), Treatment 1, 2, and 3 (EEJFP dose 385; 770; 1540 mg/kg bw). All of the treatment was administered orally to the experimental rats 14 days following induction. The spleen was collected and the histological study was performed using hematoxylin and eosin (H&E). The parameters observed were the number of necrosis and cell damage score, including fat degeneration, hydropic degeneration, and inflammatory cell. The result showed that EEJFP at dose 385 mg/kg bw and 770 mg/kg bw gave significant recovery (p<0.05) on spleen damage by the decreased of the number of necrotic cells and cell damage score which lower than other treatments and compared to negative control group. It was concluded that doses of 385 mg/kg bw EEJFP are the optimum dose to improve the histological structure of spleen damage in diabetic rats.
INTRODUCTION
Diabetes Mellitus (DM) is a metabolic disease characterized by hyperglycemia due to insufficient amounts and function of insulin in the abnormality of metabolism, fat, and protein (Soegondo et al. 2011) . Diabetes Mellitus is one of the non-communicable diseases in Indonesia that needs attention, because incidence and prevalence are increasing and can be fatal (Cockram 2000; Wild et al. 2004; Li 2009 ). Various acute and negative complications can affect DM patients due to oxidative stress caused by conditions of hyperglycemia (Arnita 2005) .
The spleen is a lymphoid organ in the body that has a function of blood filtration and immune response conditioning. The spleen consists of 2 parts. The white part (pulp alba) is the immune system to fight infection and the red part (pulp rubra) removes unnecessary materials from the blood as it breaks (Guyton and Hall 2010) . The marginal zone is an area located between the pulp alba, PALS and the follicles. The marginal zone acts as an antigen and pathogen filter in the circulatory system and plays an important role in fighting antigen (Cooper et al. 2002; Mebius and Kraal 2005) . Spleen represents a large lymphatic tissue passed by re-circulating lymphocytes, which are able to promptly elicit specific T or B lymphocyte mediated immune reactions. This study was designed to assess the effect of WP on the spleen tissues following diabetes (Ebaid et al. 2015) .
Streptozotocin (STZ) is a very wide chemical compound that produces the hormone insulin because it can destroy its cells. The induction of STZ as a diabetic agent is very convenient and easy (Abeeleh et al. 2009 ). The chemical drug experienced by diabetes mellitus is a type of glibenclamide. Adverse effects caused by drugs used for DM purposes are the main reasons for the search for natural antihyperglycemic drugs. Traditional medicine to overcome chronic diseases such as diabetes mellitus (Pramono 2002) .
Our previous study showed that local people in Karangwangi village, Cianjur District, West Java used the water decoction of dried jengkol (Archidendron pauciflorum) fruit peels to decrease blood sugar levels (Malini et al. 2017) . One of the most commonly available plants in some areas of Indonesia as a drug of diabetes mellitus is jengkol skin. The content of chemical compounds in jengkol skin is alkaloids, steroids/triterpenoids, saponins, flavonoids, and tannins (Syafnir et al. 2014) . Therefore, the skin of jengkol fruit (A. pauciflorum) could have the potential to repair the damage to diabetes mellitus. In this research will be discussed the effect of ethanol extract of jengkol skin on histology of spleen organ in mouse (Rattus norvegicus) induced by streptozotocin.
MATERIALS AND METHODS

Procedures
Preparation of ethanol extract of jengkol fruit peel (EEJFP) was done by maceration method using ethanol 70%. The obtained maserate is then filtered and then concentrated with a rotary evaporator at a temperature of 40°C (Khan et al. 2012 ) to obtain the extract in the paste form. The test animal was acclimatized in animal cage Biology Program for seven days with temperature 22-30 o C. Test animals were given feed and tap water by ad-libitum (Institutional Animal Care and Use Committee of UCONN 2015). Replacement of the chamber cage is done twice a week. The test animal to be used is checked for glucose and fasted for 12 hours.
The test animals were then induced with streptozotocin which was dissolved in 0.1 M citrate buffer (pH 4.5) with a single dose of 65 mg/kg bw intravenously. After 72 hours of STZ induction, blood glucose levels of test animals were examined. Mice that can be used as test animals are mice that have blood glucose >250 mg/dl on day 3 (72 hours after STZ induction) (Furman 2015) . Fruit ethanol extract of jengkol fruit given orally every day for 14 days in a row according to dose of each treatment. The extract was administered on the 4 th day after STZ injection and was considered to be the 1 st day and continued for up to 14 days (Sajedianfard 2014) .
The experiment used completely randomized design with six treatments and four replications. The rats were randomly divided into 6 groups the animal was divided into 6 groups i.e. Positive Control (PC) (STZ + CMC solution 0.5%), Negative Control (NC) (Non-STZ + CMC solution 0.5%), T1 (STZ + EEJFP dose 385 mg/kg bw), T2 (STZ + EEJFP dose 770 mg/kg bw), T3 (STZ + EEJFP dose 1540 mg/kg bw) and Reference (G) (STZ + Glibenclamide).
After administration of the extract for 14 days, the rat has dislocated the neck, dissected, and isolated the spleen organ. The organs were washed with 0.9% NaCl to remove blood residue and dried with filter paper. The histologic preparations of the spleen organ are made by isolated spleen organs fixed in Bouin solution for 24 hours. Then the spleen organ is cut transversely and done washing in alcohol 70% for 24 hours. Thereafter, the organs are dehydrated in series alcohol and 100% alcohol-based clarification: xylol. The spleen organ is then infiltrated in xylol: paraffin and embedding in paraffin by oven at 60-70°C. Then the organ is cut by using microtom with a thickness of 5 microns at a temperature <24 o C.
Staining is done by using Hematoxylin-Eosin (HE). The stages performed in this staining begin with unparrafination and then rehydration process in series of alcohol and put into Hematoxilin solution for 25 minutes and the preparation was washed with tap water flowing. Thereafter, the preparation was introduced into a solution of Eosin for 10s and dehydrated in a series of alcohols. It is then purified in a solution of xylol series and dried at room temperature and covered with a sliding glass cover.
Histological incision of spleen dyed in Hematoxylin-Eosin was then observed histological structure using a light microscope. The observation of necrosis was performed by looking at 1000 spleen cells, which was then be counted. Other changes were observed, such as infiltration of inflammatory cells, fat degeneration, and hydropic degeneration were scored degrees of its severity using the method Karthikeyan et al. (2007) , as follows: (0) no change; (1) mild (focal damage to myocytes or small multifocal degeneration with slight inflammatory processes); (2) moderate (broad myofibrillar degeneration and/or inflammatory of the difusa); (3) severe (widespread degeneration with inflammation of the difusa).
Data analysis
The histologic observation of rat's spleen (Rattus novergicus) Wistar was analyzed by One-Way ANOVA parametric statistic and continued with Tukey test with 95% confidence level using SPSS for Windows version 21. In One-Way ANOVA H0 is accepted when Fcount <Ftable; and H1 is accepted when Fcount> Ftable at the real level (α = 0,05). If H1 is accepted, then the statistical test is continued with the Tukey test.
RESULTS AND DISCUSSION
Observations of spleen histological structures include the total of necrotic cell, fat degeneration illustrations, hydropic degeneration, and inflammatory cell infiltration. Histological cross-section of the spleen organ of the posttreatment 14-day is presented in Figure 1 , with the positive control induced by streptozotocin showed necrotic cells, hydropic degeneration, and inflammatory cell infiltration, whereas on the negative control without the induction of streptozotocin only necrotic cells and hydropic degeneration. Fat degeneration was observed in the treatment of T1 and T3.
Based on statistic analyses, the result showed that all treatments of EEJFP give significant effect against the structure of spleen histology compared to control (Table 1) . Histopathological studies, section of liver of G treatment (Glibenclamide) and extract animals showed a reduced number of necrotic cells. nclamide) and extract animals showed a reduced number of necrotic cells. Glibenclamide is modern medicine to lower blood glucose levels by stimulating the secretion of insulin (Ratimanjari 2011) as known Insulin serves to regulate blood glucose levels. Table 1 shows that the test animals NC group had a significant difference in the number of cell necrosis (p <0.05) than among PC while the PC has a necrotic cell count greater than the other test group. This is due to the induction of STZ in the PC group that can cause tissue damage to the animal's liver test. Induction of streptozotocin better used for the diabetic animal model because they are able to maintain hyperglycemia for a long time (Szkudelski 2001) . The result of ANAVA test for necrotic cell count shows that Fcount (218,48)> Ftable (2,77) and ANAVA test for cell damage score showed that Fcount (17,28)> Ftable (2,77), which means there is a significant difference at least one treatment group showing jengkol fruit peel extract have an effect on histological structure of female wistar rat (R. novergicus) spleen organ. The data analysis was continued with Tukey test to find out the most significant different treatment.
Tukey test results showed that rat treated with jengkol fruit peel extract at each dose were significantly different from those given streptozotocin. This means that the administration of jengkol fruit peel extract is able to repair cell damage in the spleen of diabetics by reducing the number of necrosis cells and damage scoring included fat degeneration, hydropic degeneration, and inflammatory cell. In rat that treated with jengkol fruit peel extract at dose of 385 mg/kg bw and 770 mg/kg bw did not differ significantly to the control group rats without streptozotocin-induced induction. This means that the extract of jengkol fruit peel at dose of 385 mg/kg bw and 770 mg/kg BW has better effect on reducing the number of damage scoring compared to glibenclamide drug, so that the effect is close to the normal condition of the streptozotocin-non induced rat.
Discussion
Fat degeneration is characterized by abnormal fat accumulation in the liver parenchyma, may be spotted, zonal, or evenly distributed. Looks fat in liver cells due to normal process imbalances that affect fat levels inside and outside the liver tissue due to metabolic disorders (Vinary and Abdul 2005) . The degeneration of fat is due to the substance of toxic substances, nutritional deficiencies, lipotropic substance deficiency such as choline and high-fat diet. toxins that cause degeneration of liver cells in the form of bacterial toxins, organic toxins (chloroform, carbon tetrachloride, glycosides, and alkalosides derived from certain plants) (Benirschke, 1982) . Hydrophilic degeneration occurs due to cell membrane disruption so that fluid enters the cytoplasm, causing a small to large cytoplasmic cytoplasm. Cytoplasm is very swollen, pale, clear, contains a lot of water does not contain fat or glycogen (Kasno 2012) .
The presence of infiltration of inflammatory cells, either in liver or kidney tissue is thought to be related to the body's response to some abnormalities due to the activation of the thermoregulator. The body suffering from inflammation will release various types of biochemical compounds, such as some types of glucocorticoid hormones and cytokines. The cytokine that is released plays an important role in the body's efforts to maintain inflammatory homeostasis. During inflammation the cytokine secretion increases, this will increase the inflammatory response. In addition, in the chronic inflammatory state, protective proteins resulting from inflammation (heat shock proteins, HSP) become uncontrolled, causing some types of cellular proteins to decline, apoptosis and tissue necrotic are also increasing (Huang et al. 2003) .
Biochemical compounds in the peel extract of jengkol fruit (A. pauciflorum) such as tannins, flavonoids, alkaloids, quinones, steroids/triterpenoids, saponins, polyphenols can reduce cellular necrosis and increase regeneration of new tissues in cardiac myocardium. These compounds also act as antioxidants that help repair tissue damage to the heart. Jengkol fruit peel also contains protein, vitamin A, B vitamins, phosphorus, and calcium that plays a role in the development of the body and can repair back the damaged cells.
The phytochemical compounds in djenkol fruit are flavonoids, saponins (Elysa 2011) but not yet known how many levels of each substance contained in djenkol fruit, in this study there is non significant differences found between research groups suspected levels of flavonoids, saponins, and tannins in jengkol seeds insufficient amounts to decrease the amount of infiltration of inflammatory cells in rat's spleen. Flavonoids are able to work as antioxidants in aloksaninduced pancreatic beta cells (Song et al. 2005) . Flavonoids also act as antioxidants that can suppress the release of reactive O2 radicals thereby suppressing endothelial damage by inhibiting the initiation or propagation of oxidation chain reactions and as an anti-inflammatory that inhibits inflammatory reactions, thus preventing more macrophages (Lamson 2000) .
Research on saponins shows that saponins can inhibit bile acid reabsorption (synthesized from cholesterol) by intestinal cells so that bile acids will soon be excreted with feces. To compensate for the loss of bile acids cholesterol in serum will be converted by the liver to bile acids so that there will be a decrease in blood cholesterol levels (Hedges 2007) .
The results showed that the treatment using jengkol fruit peel extract (A. pauciflorum) can affect normal cell count, necrosis cell count, fat degeneration, hydropic degeneration, and inflammation of inflammatory cell, which is almost the same with negative control, without streptozotocin induction. Fruit ethanol extract of jengkol fruit having good effect on each parameter was at dose 385 and 770 mg/kg bw, which could decrease cell necrosis, and repair cell damage based on fat degeneration, hydropic degeneration, and inflammatory cell infiltration. This suggests that jengkol fruit peel extract (A. pauciflorum) has the potential to improve the histologic damage of rat (R. novergicus) heart that induced by streptozotocin.
Based on the results of this study, it can be concluded that the provision of jengkol fruit peel extract (A. pauciflorum) can improve the damage of the histological structure of the spleen, which could be observed from the number of necrosis cells and score damage picture caused by fat degeneration, hydropic degeneration, and inflammatory cell inflammation on Wistar rat (R. norvegicus) induced by streptozotocin. The dose of ethanol extract from jengkol fruit peel (A. pauciflorum), which effectively repair the cell damage in female rat (R. norvegicus) wistar spleen induced by streptozotocin was 385 mg/kg bw. However, toxicity test of ethanol extract of jengkol fruit peel for 28 days is required to know the toxic level of jengkol fruit peel to other body organs, in order to prevent other negative effects that can be inflicted on people with diabetes mellitus.
